In a Conference devoted to the study of hypertension it may seem strange that it is necessary to define the term. The usual definitions are shown in Table 1 [ 11 and it is a particular pleasure for me at the present time to refer to the first definition proposed by George Pickering, who said that you never define but describe the quantity. Among his many contributions one of the most important was the description of blood pressure as a continuous variable without any sharp cut-off point at which the term hypertension could properly be used.
The most commonly used definition is no. 4 from the Table, which I call the working or insurance definition, and this is that which most clinicians will use. It gives a probability to the expectation of morbidity or mortality for the individual within a time such as 5 to 20 years hence. This enables me to stress the difference between clinical epidemiology and clinical practice; the former depends upon large numbers so that it is, for example, possible to give a probability of a particular morbid event occurring based on one single reading of systolic blood pressure [2] . This contrasts sharply with ordinary clinical practice where due weight has to be given to the emotional state of the patient and even of the observer. Only at extremes of blood pressure is it possible to give high risk factors to individuals and even there prognosis may be extremely variable.
I want to emphasize this by reference to the condition known variously as labile or borderline hypertension, represented in Table 2 [ 11. It can be TABLE 1. Definitions of hypertension I. Never define, describe quantity (Pickering). 2. Statistical deviation from young adult blood pressure (say 3. Deviation from mean of whole population at given age (SD units). 4. Working or insurance definition: level which is associated with increased morbidity and mortality at some future time (5-20 years) compared with whole population (excess mortality).
120/80 mmHg).
seen that I believe this may be a mistaken classification and that the term should be labile blood pressure, since this is an accurate description of the clinical findings. There have been many studies in which longitudinal measurements of blood pressure in cohorts of young individuals classified as having labile blood pressure indicate that as many as three-quarters in some studies do not achieve levels of pressure requiring treatment many years later [31. As indicated in Table 2 , I feel confident that selecting out at one time time groups of subjects with labile blood pressure and then attributing characteristics which are given the title of labile hypertension may be a circular argument and that most of these characteristics are related to a physiological defence reaction [4].
The rise of blood pressure with age in most of our western societies has to be considered a pathological phenomenon, since this is not so for all individuals and certainly not for all societies in the world [5]. Furthermore the higher ranges of blood pressure are associated with the highest number of cardiovascular morbid events. The major difficulty confronting the clinician is shown in Fig. 1 , which illustrates the process of 'tracking'. This implies that the individual will follow a track of either a stable blood pressure with rising age or a steady increase of blood pressure over the same time span. It is known from population and cohort studies that the divergence of blood pressures, leading to different mean blood pressures for different groups within populations, occurs between the ages of 20 and Fig. 3 emerged. In short, the higher the starting pressure the higher the pressure 30 years later. However, from Fig. 3 it can be seen that it is only at the higher initial pressures (over 160 mmHg systolic pressure) that the rise of pressure later in life becomes very marked. It would clearly be very difficult to pick out individuals at the lower levels and give them any sort of expectation for later life. I therefore want to put the problem of diagnosis and treatment of mild hypertension firmly into a clinical context before seeing whether the results of therapeutic trials, which of course are based on epidemiological criteria, offer any help to the clinician.
The clinical progress of the young woman shown in Table 3 was chosen for its particular difficulties and I am quite sure that many physicians would have treated her, and yet at present I am not doing so. It can be seen that she started under observation when her blood pressure rose when receiving the contraceptive pill. This was stopped and when she married in 1976 her blood pressure again was observed to be elevated and the physician at that time started treatment. However, she was not happy with this course and treatment was stopped. In 1977 I first saw her and was impressed by her anxious state and her labile blood pressure. This was marked as so often by a fast pulse rate, and despite the very high figures gained on measurement in the clinic I decided against treatment; but her initial home blood pressure measurements taken by her husband convinced me that her blood pressure was likely to be at reasonable levels, as shown by the figures in January 1978 where at the end of a In June 1978 she became pregnant and the obstetrician concerned was doubtful whether the pregnancy should be continued with pressures such as 190/120 mmHg. However, I said that I thought her pressure was not really at that level most of the time, and further attendance at the Ante-Natal Clinic was associated with a fall of pressures to a range which, while higher than the obstetrician liked, did not seem to be harming the development of the foetus and she was subsequently delivered of a healthy baby. There are incidentally many women who do drop their blood pressure during pregnancy; some of them may, like this patient, have a blood pressure which is elevated only by measurement in the clinic. I repeated the series of home blood pressure readings for 2 weeks in April 1979 after the pregnancy and again the figures obtained did not suggest to me that I should start treatment. Her subsequent clinic visits were similar and usually marked by a tachycardia. I then decided to see if slowing her pulse with a P-blocking compound would lower her blood pressure but the figures obtained from January 1980, when she received propranolol (40 mg twice daily), show that she was capable of slowing her pulse but that her blood pressure remained elevated. This is a not uncommon finding in many patients. However, close to that time, when the home blood pressure readings were repeated, as can be seen from the Table her pulse rate was even slower and her blood pressure was lower and at levels which would have been considered very acceptable by most physicians.
Then in August 1980 she became pregnant again and once more the obstetrician was concerned about her very high ante-natal visit pressure. I once more made the same, I hope, reassuring remarks and she continued during her pregnancy with clinic blood pressures at high levels but, in order to reassure both myself and the obstetrician, she carried out home blood pressure measurements from October to November and the range was, of course, as usual much lower. For double assurance she repeated the measurements during December to February about every 3 days, and during the last 2 months of her pregnancy her blood pressure was reasonably stable around a figure of 135/85 mmHg. In February she was delivered of a healthy baby weighing 3.5 kg. I stress the normal birth weight since the placenta is meant to bear the brunt of hypertensive vascular changes and therefore to lead to a small birth weight. Clearly this was not so in her case, lending support to the general view that her pressure was not usually at levels which cause damage to her blood vessels, and the question now before me is whether I should start treatment on the basis of her clinic blood pressures which are sure to return to the previous levels. I can therefore turn to see if I can seek help from any of the large-scale trials of trestment in mild hypertension which have been concluded or which are still in progress [9-141.
Initial question
There is a variety of Murphy's law which particularly applies to clinical trials. This states: 'If it can go wrong it will and if not at the start then in the middle or at the end'; but in the beginning it is the initial question which is asked of a trial which governs everything else and it is vital that this question is clear, unambiguous and capable of an answer by the subsequent design of the trial. In looking at the current trials it is clear that different questions have been asked. For example, in the Australian [ l 11 and MRC [ 141 trials the basic question is whether control of mild hypertension leads to the prevention of development of morbid events in the cardiovascular system, and this is in contrast to the question asked in the American HDFP trial [121, where the question was whether improved treatment in special hospital clinics was better than the ordinary care available outside hospital. This was the difference between a 'stepped care' programme and a 'referred care' programme. Since the initial questions were different it is no use expecting the eventual answers to be the same, and attempts to press the data to give answers to prove a point would be unwise.
Numbers
Once the initial question has been settled then the size of the trial needs consideration and, in the prevention' of cardiovascular morbidity and mortality, knowledge of the vital statistics of the population under study is required. This is usually very difficult to obtain and in the MRC trial it was necessary to extrapolate from data obtained on smaller populations within Britain, as well as the Registrar General's mortality data, and fortunately these estimates have turned out to be about right. In this trial it was estimated that 18 000 participants would be required, which meant that the screening process had to be applied to hundreds of thousands of individuals. In the HDFP trial it was necessary to admit 10 940 subjects and in the Australian trial 3640. It is of interest that the numbers even so are so different and it does suggest that there are differences hidden within these populations which may ultimately make comparison between them difficult, quite apart from the statistical end point chosen for significance. These considerations lead me to the conclusion that where low levels of blood pressure are being studied the trials numbered only in hundreds will never be able to give a conclusive answer. This applies to the small completed USPHS I101 and Oslo [131 trials, the answers to which were inconclusive for these reasons.
Prevention of development of morbid events
When this is the main question, as in the Australian and MRC trials, then it is essential to exclude from the trial those subjects who have target organ disease or diseases which may increase the number of morbid events, so that those with stroke, myocardial infarction, angina, renal disease, diabetes and gout, for example, would be excluded. If they are not, then you can be sure that a sub-section of Murphy's law will apply, which states 'Where a characteristic can be distributed on a non-random basis between a control and a treated group it will be so distributed'. This is known as 'the bias by chance' phenomenon. The best example of this I know occurred in the United States clinical trial of oral hypoglycaemic agents (University Group Diabetes Programme [151) and the ensuing disputes lasted for years [161. This is important in the context of trials of the treatment of hypertension and if bias is introduced at the outset then the outcome will be biased.
In the Australian trial even though the entry limits for diastolic pressure were set between 95 and 109 mmHg 16% of the entrants had a final diastolic pressure greater than 110 mmHg, since this was not made an excluding point; clearly more severe cases could dilute the supposed mild entry population. In the HDFP trial, since the question being asked was not the same, the protocol allowed 25% of those in the lower stratum of blood pressure to enter the trial while they were receiving treatment for hypertension. Furthermore target organ disease could be included in the entry characteristics so that it would be expected that even in the lower blood pressure range more severely affected subjects would be included, and especially if the myocardium was involved the entry blood pressure might not reflect past higher blood pressure. This is clearly brought out in Table 4 , which shows the 
Placebo
The best type of trial will always be a doubleblind trial, followed by single blind and then by, worst of all, an open trial. On a large scale this is the most difficult organizational problem to solve but there is little doubt that it is one of the most important decisions that is ever taken at the outset of any trial. Bias over the selection of subjects can come into a trial with the greatest of ease and it may not be perceived until the trial has been run for some time. Therefore the introduction of a placebo is imperative. This can readily be shown from the results of the MRC trial, as in Fig. 4(a, b) , which shows that the blood pressure both in men and women drops considerably during the course of the trial in those receiving the placebo and it is only between 4 and 5 years within the trial that the control group mean pressure starts to rise. We know that nearly 40% of those receiving a placebo reduce their blood pressure to the level aimed at in the treatment group so many are being treated for the benefit of few, and this must be one of the most important conclusions of any large-scale trial. The same is also true of the Australian trial. This has an important bearing on any initial prejudice in the types of patients admitted to treatment or placebo groups, and on looking at the Australian trial I was interested that there were nearly twice as many subjects withdrawn from the placebo group by their own doctors as from the treated group. This was in contrast to the hospital clinic experience and does, of course, suggest an 408s W. S . Peart unconscious prejudice. Since the final analysis must depend upon the hardest data then any prejudice in favour of those with the slightest sign of target organ disease will inevitably bias the final answer. The placebo effect in the MRC trial was shown not to depend upon the administration of a tablet since in a sub-set of the control population only repeated measurements of blood pressure were made without tablets, and the same fall of pressure was observed with a slow rise in the mean pressure over the next 5 years, which was not different from the main placebo group. It might be thought that the correct treatment for hypertension was merely to measure the blood pressure.
Compliance and quality control
In any large-scale trial these are two of the most important aspects. The answer lies in the enthusiasm of the participants, whether they are doctors, nurses or other personnel, and, of course, most of all the subjects. If there is a big fall-out from the trial and particularly if it affects one group more than another then the whole answer to the trial may be at peril. If the reasons for the withdrawal from treatment differ among different groups within a trial then again the final analysis will be affected. It is interesting in the Australian trial that 30% of the participants left mostly within the first year and they included more smokers and more women. There is a definite but lesser problem in the MRC trial. The importance of quality control so that the data are uniformly good from all centres and that the end points are being achieved, as well as the compliance (measured by pill counts or biochemical tests), requires the same enthusiastic participants. In the MRC trial, although not perfect, the end point was being achieved in a very high percentage of participants (nearly 70%).
In the HDFP trial enormous efforts were made to see that compliance and quality control were at the highest level in the 'stepped care' group. This involved providing free transport and free drugs as well as the services of a physician at all times. Special personnel were used so that waiting was at a minimum, and it could be said to be the Cadillac compared with the Ford. It reminds me that in 1948 the Socialist Minister of Health in Britain, Aneurin Bevan, in introducing the National Health Service believed that the provision of better health care would reduce the demands on the Health Service due to a healthier population. Unfortunately events showed this view to be a little over optimistic. In congratulating American colleagues in demonstrating for the first time on such a scale that all causes of mortality can be reduced by careful medical surveillance [ 121, and perhaps especially in poor social conditions, I have to state my belief that even the United States cannot afford this approach and furthermore that this does not answer the question being asked either in the Australian or in the MRC trial, which is whether morbidity due to mild hypertension can be improved by treatment, particularly in countries with different types of health care.
Drugs
Where treatment will usually have to be for life it becomes increasingly important, particularly in young people with low levels of blood pressure, to use drugs with low toxicity. This particularly applies to subjects in trials [ l l . 121 who enter without symptoms or signs. Ideally in a trial in mild hypertension only one drug should be used for each group under supervision. In various trials this has not been possible and this lessens the ability to assign any noxious effects to any particular drug. In the MRC trial an attempt has been made to keep the two major drugs, bendrofluazide and propranolol, apart with as little supplementation by other drugs as possible. This has not been an easy task but it is believed that some of the characteristics of these two drugs will be brought out on subsequent analysis and already interesting information has become available. The therapeutic regimen used is shown in Table 5 .
Most of the other trials have involved mixtures of drugs, the main aim being of course to achieve a particular level of pressure in the treated group. I am sure, however, that we have to become more aware of morbidity due to drugs if we are going to commit large numbers of the population to treatment for 20 years or more.
Analysis of results
Perhaps the most important point here is that analysis must be carried out only on the initially randomized groups so that the entry population in the two groups is compared, like with like. Any deviation from this principle leads to statistical imprecision and a weakening of the strength of the trial. From the results in the Australian trial shown in Table 6 it can be seen that the numbers under discussion for fatal end points were very small. Since two-thirds of all the end points were due to myocardial causes, mostly non-fatal, any bias in this analysis could easily alter the significance of the results.
The Australian results were analysed in two ways. The first was on the basis of 'intention to treat' in which the results are analysed on the originally randomized groups no matter what their subsequent fate. The other was on an 'on treatment' basis in which only those events which occurred while the subjects were in that category were analysed. This method could lead to bias since the groups might diverge subsequently.
Analysis of myocardial infarction using the two methods of analysis shows that fatal myocardial infarction occurred in five compared with 11 control subjects on the 'intention to treat' method and in two compared with eight of those in the 'on treatment' method. These results are not significant at the 5% level. Interestingly, of the non-fatal myocardial infarcts 28 occurred in the treated group, compared with 22 in the control on the 'intention to treat' basis and 18 as to 17 in the 'on treatment' analysis. As an example of the effect of analysing the data in two different ways it can be stated that there were 60 fatal events of which 26 were cardiovascular in the 'intention to treat' group but only 28 of which 17 were cardiovascular in the 'on treatment' group. There were 246 non-fatal end points in the 'intention to treat' analysis and 190 in the 'on treatment' analysis. The 'on treatment' analysis therefore excluded 53% of the fatal events but only 23% of the non-fatal end points thus biasing the analysis towards softer data.
The analysis of the HDFP data is brought out in Fig. 5(a, b) , which shows that the 'all causes' mortality is lowered more in the group with the lowest blood pressure (stratum I) when the 'stepped care' group is compared with the 'referred care' group. Turning to the cardiovascular mortality and morbidity, it is in the lowest blood pressure range that the maximum benefit appears to have occurred. This is in contrast to the previous findings of the Veterans Administration trial [91. It is in this group that 25% of the entrants were already on antihypertensive treatment. It is nevertheless surprising that those with the lowest blood pressure received the greatest benefit from treatment when stepped and referred care are compared.
Conclusions from results of the trials
Do these results give a clear indication to the clinician for treatment of someone he has decided has a level of pressure which, though not very high, nevertheless may cause trouble in the future? My conclusion has to be 'no'. The major completed trial, the Australian one, was concluded with at least my feeling (and there is nothing easier to have than clear hindsight) that it should have been allowed to continue to a point where all doubt as to significance was removed, particularly over the form of most rigid analysis of the data. It is significant in this respect that the Australian trial was stopped after 14000 patient-years and that the M R C trial is still continuing with over 30 000 patient-years recorded. The HDFP trial cannot answer the question about the treatment of mild hypertension, except in a very restricted sense, since that was not the original question, quite apart from the points which have already been made about the form of the trial.
If the subject is under 50 years, especially female, if the diastolic pressure is less than 100 mmHg and if there is no cardiac or vascular sign of damage at entry then none of the trials, starting with the Veterans Administration trial 191, provides any clear evidence that treatment is of benefit.
Noxious drug effects
As referred to above, this is a most important question and Table 7 shows the rate of withdrawal from treatment in the M R C trial, relating to the two major drugs and the placebos. The breakdown of the reasons for withdrawal as well as for the adverse reactions noted in general direct attention in both sexes to the high incidence of diabetes on the thiazide and especially to impotence and gout in the male. Raynaud's A small number of patients appear more than once in this Table. Significance: * P < 0.05; ** P < 0.01; *** P < 0.001.
Numbers of patients are shown in parentheses. Placebo groups are larger than active drug groups because they include control patients for both the active drugs, and because patients were not included if they had been withdrawn from randomized treatment or were taking supplementary drugs.
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2.12 (13) phenomenon and dyspnoea were common to both sexes on propranolol and, of course, impotence in the male. What is not known are other effects which may be of great importance in the long-term results of the use of these drugs.
Conclusion
It is not a great consolation to be told that the biggest benefits in hypertension at any stage of treatment are to be found in those subjects aged over 50 years with diastolic pressures over 100 mmHg, who already have signs of target organ disease, in the heart, brain or kidney; so that the clinician seeking guidance from the current trials as to what should be done in the case of a young symptomless subject must still be regrettably in a dilemma, particularly if the short-term side-effects are considered, quite apart from any long-term ones. That difficult to measure 'quality of life' has to come into the reckoning. However, I have words of comfort since I think that time is always on the side of the physician and that, in the individual case, to follow up the blood pressure level is usually all that is necessary, aided where appropriate by home blood pressure readings [171, especially if you believe with me that most morbidity is associated with a rise of blood pressure over time. I believe that the actual morbidity at the lower pressures is so slight that it is quite unjustified to place large numbers of symptomless people on long-term treatment without a long period of observation. I have not had the experience that this causes undue anxiety if it is handled in the proper way, and that is part of the physician's role, and therapeutically inclined epidemiologists should be resisted.
